The role of apoptosis and excitotoxicity in the death of spinal motoneurons and interneurons after neonatal nerve injury.
There is evidence that motoneurons which die following neonatal nerve injury in rats do so through an excitotoxic mechanism. In this study, we have investigated whether this excitotoxicity induces motoneuron death by apoptosis. Sciatic motoneurons were prelabelled at birth with the retrograde tracing agent, Fast Blue, and the sciatic nerve was crushed in one leg two days later. At intervals up to 12 days, sections of the lumbar enlargement were analysed for apoptosis using propidium iodide and terminal deoxynucleotidyl transferase biotin-14-UTP nick end labelling techniques. A significant concentration of Fast Blue-labelled apoptotic motoneurons was seen in the area of the sciatic motor pool ipsilateral to the nerve injury, with the majority occurring in the first three days. Comparison of estimates of the time-course of apoptosis with that of motoneuron survival suggest that all motoneuron death induced during the first 12 days occurs by apoptosis and that the process is only recognizable for 2 h. Treatment with the N-methyl-D-aspartate receptor antagonist, dizocilpine maleate, reduced the level of apoptosis by 60%. Taken together, these data show that motoneurons which have been affected by an excitotoxic mechanism die by apoptosis. The apoptotic study also provides evidence, for the first time, that unilateral nerve injury induces motoneuron death in the contralateral sciatic motor pool. Apoptotic interneurons were also seen on both sides of the spinal cord as a result of nerve injury.